Abstract-The article presents a case study of the elaboration process and the results obtained in a seed research project developed and executed during 12 months by 6 undergraduate students of the University of Guayaquil together with a tutor using the method based on project-based learning. In addition, a final interview was conducted with the participants and discourse analysis was used to examine personal and academic achievements. The results were the development of oral and written planning and communication skills in the participating students, as well as some publications in congresses and refereed journals.
I. INTRODUCTION
Research seedbeds arise in different innovation centers and universities so that young people who are still undergrads, take their first steps with themes and / or projects. This in turn is used as a learning strategy, based on the principle of learning by doing, where problematic situations proposed in projects are discussed, socialized and analyzed, around themes related to the object of study of the academic programs offered by HEIs (Institutions in Higher Education). At the same time it allows the incorporation of groups of students that work with pedagogical and investigative purposes, oriented and supported by teachers, using methodologies, models and pedagogical strategies of investigation. Thus, creating the space where students and teachers of different disciplines converge for the purpose of searching an integral formation. This activity is promoted by HEIs (Institutions of Higher Education) with the objective that teachers and students make known their research initiatives and these, in turn, determine the bases in their research, allowing them to achieve critical, creative and of argumentation in the task of the learning process. Similarly it is to move the process of formal education, towards new trends, which is conceived spaces for participation in the real environment that lead to finding solutions to problems related to education.
The research proposal projected by university academics aims to meet the training needs of students, keeping correspondence with their academic level [1] . In the constitution of the Republic of Ecuador, in its article 350. It tells us that "The Higher Education System has the purpose of academic and professional training with a scientific and humanistic vision; scientific and technological research; innovation, promotion, development and dissemination of knowledge and cultures; the construction of solutions for the country's problems, in relation to the objectives of the development regime."
The objective of the University of Guayaquil is to promote the development, consolidation and projection of research for the generation of science, art, culture, technology and innovation. Another of its objectives is the solution of the problems that allow transforming our Society in Regional, National and International spheres. Those These seed projects have a financing of $ 1500.00 USD, with a 12-month execution time. These proposals go through an evaluation committee for its approval, considering the Department of the Research Directorate as the regulatory body which will oversee the projects have the endorsement of scientific merit by the Scientific Committee of the proposing faculty. Through these calls, participation is stimulated for the presentation of proposals that arise from classroom environments that contribute to the search for solutions in educational environments and endowment of skills and investigative abilities in subjects [2] . This function of proposing research activities from the aulic spaces attributes to the strategic work of UNESCO that is to be an international laboratory of ideas, capable of rethinking education in a changing world, to serve as a platform for reflection and to guide the global debate, inspiring new approaches and guiding the development of educational policies globally. In this context, various modalities of action research, self-evaluation, systematization and reflection on pedagogical practices have been reassessed as essential strategies to nourish and sustain educational innovations, constituting at the same time as professional training tools in service. To implement good practices it is necessary to reflect on the scope of some improvements undertaken in the classroom or in the management of institutions [3] .
The University of Guayaquil within its curricular structure hosts the Ecological model which has components of human and citizen principles and values. Among the factors enter the society that aspires to build and transform, the citizens and intercultural subjects that are going to be formed, the knowledge that is organized for the resolution of problems: Methodological convergence, the learnings based on the practice of action research, Strategies, environments and contexts of learning, social management of knowledge; and, functions and profile of the professor-researcher.
This model allows us to understand the educational practice as a set of relationships, in which diversity and difference coexist, and whose dynamic of social learning of culture generates the tensions of human interactions. These are debated and interdependence, between passion and information, open "niches" that strengthen the constitution of the subjects and direct the search for harmony, from a compromise between ethics and epistemology, science and culture, knowledge and wisdom [4] .
The pedagogical model is articulated in the knowledge organization process, the integrating chair, the apprentice's experience and its condition as producer-manager of researchintervention projects and the tutorial processes that allow accompanying and subjectively to the student in the trajectory of his training praxis. Praxis, based on the dynamic experience-theoretical reflexivity of the practice of theory experimentation [5] with systematic and permanent feedback dynamics, favors students' capacities in their being (think, do, communicate) [6] and in his will (Project of life social undertakings of knowledge, values, attitudes, abilities and emotions. [7] Through its systematic application, we ensure the development of the habit that guarantees the growth of the subject.
The subject learns by being a protagonist in the appropriation of narratives, the ability to elaborate representations and models of abstract thinking, with the ability to analyze and demonstrate their knowledge in spaces of reality, demonstrating their knowledge and know-how with a preponderant role when they become responsible citizen with its surroundings, preparing to transcend in all areas of its life [4] .
Therefore, this curriculum enables the necessary interactions to generate professional praxis and make research the basis for the articulation of knowledge integration projects. These are the basis of the dynamics of organization of knowledge and application of them in successive approaches to a changing reality, with real problems that must be resolved to the extent that the formation of practical thinking is promoted. This implies effective rationality and learning communities that act as strategic intelligence collectives that generate knowledge alternatives for the solution of educational problems.
Action research is the backbone of the curricular organization. The trajectory in which the student enters part of the participative observation for the realization of the descriptive diagnosis of the educational reality, is done determining the possible prototypical and specific problems. This is done with the analysis and interpretation of the contexts, processes, phenomena and situations with the contribution of knowledge, knowledge and experiences that configure the theoretical-methodological constructs. These are the basis of the construction of the design and planning of prevention and resolution proposals that are developed from negotiations of meaning with the learning communities, who will be part of the processes of evaluation, systematization and feedback of the praxis. In this way, the self-echo organization of the actors and institutions is promoted, that is, processes of strengthening of autonomy, the globality of ecological thinking-always relational and integrating and the organization that emerges from creativity and tension between the order and disorder of reality. Only these conditions will allow to assume the complexity and uncertainty of knowledge according to the tensions demanded by the social environment. The educational institutions are committed to respond to these problems and social tensions by generating research that allows transformations, changes and constructions that are oriented to develop the improvement and therefore the quality of the knowledge organization processes and their learning, which involve their generation and resolutions of socio-educational problems.
For these purposes, it is incorporated in the ABP (Project Based Learning) method. This is based on the formulation of a project conducted by the teacher as a facilitator with the participation of their students in the classroom. Groups are created and propitiate the necessary tools to solve it, and in the search for the solution develop procedural cognitive skills that will allow the subject to perform actions that encompass skills, strategies and processes that involve a sequence of actions or operations to be performed in an orderly manner to reach the goal.
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3 scientist traveled to reach their conclusions. In this transit the subject not only appropriates knowledge, but the logic of the science in question in the solution of a given problem; for this, the teacher does not provide the knowledge already manufactured, but focuses on getting the student to reflect the contradictions of the phenomenon studied. In the form of a problem, it creates a problematic situation, in order that the student feels motivated to solve it and appropriates the knowledge and methods of scientific thought [8] .
Project-Based Learning (PBL) is a student-centered teaching methodology that seeks to integrate theory and practice by bringing the academic context to the socio-labor context [9] . It is necessary to have the following steps: Study of context, understanding of the problem, search for alternatives, selection of the best alternative and execution scenarios. This methodology allows the integration of knowledge in a dynamic way in the teaching process. These lead to the development of scientific skills for the development of scientific thinking considering this vitally important for the subject to perform in the real world located by science and technology. This is divided into a pre-theoretical period which allows him to distinguish explanations and descriptions of the study phenomenon; the second the restricted theorist makes explanations going to the theoretical concepts and to the resolutions between logically interconnected laws; and the third holistic theory comprises general explanations and holistic general explanations which is characterized by the ability of the individual to establish relationships between the various general disciplinary theories being able to articulate procedures that validate empirical observations and can predict behaviors or results as a consequence of your prediction. In the curricular guidelines related to science, technology and education, which make sense through the relationship that can be established with the teaching process and the evaluation process that takes place in learning environments.
This process was born from an academic research idea with the participation of a teacher and students, as active subjects in the development of a Seed project, as specified in Fig. 1 , which includes the methodology used for its application. 
II. METHODOLOGY
This study involved six students, two women and four men between 19 and 22 years of age, from an Ecuadorian university, along with a tutor.
For the elaboration of the seed project, Project-Based Learning was used as a method, in which the students had to plan, implement and evaluate a project that has an impact that goes beyond the classroom [10, 11, 12] .
In addition, the Learning Based on Scientific Research was used, with support in the didactic "early incorporation to scientific research", which turns out to be an essential tool to contribute in the teaching-learning process. This innovative way of approaching knowledge provides the student with the methodological elements with which a scientific spirit will be promoted that will allow him, as a starting point, to reflect on the current conditions of the environment that surrounds him, then detect the problems related to his area knowledge and creatively seek appropriate solutions finally perform dissemination of the results [13] .
These phases are included in five activities that will make the research process feasible, as shown in Fig. 1 . The first consists of guiding students to analyze the context within which the problem is located, both locally and globally, to understand it in its entirety. The second being to define the characteristics of the problem that is presented to them; that is to say, that they identify their specificity and analyze it in depth. The third one is to establish alternatives of logical solutions of the problem generating debate and with it "brainstorm" on possible alternatives of solution. Then analyze each alternative valuing the costs and benefits. The fourth is oriented to the subject to compare the different alternatives to solve the problem to determine alternatives that go from the simple to the complex in order that they represent greater benefits and lower costs in the short or long term and finally we have the fifth step which allows to apply the solution of a real or simulated scenario in an effective way. Finally, a discourse analysis was carried out, through interviews carried out with the project participants to examine personal and academic achievements.
III. RESULTS
As a first result, the seed project developed in class [14] was approved by the scientific committee of the university. For this, among the participating students, a representative was chosen to carry out a support of the seed project in a session of the research department of the university. The student who made the exhibition was also designated as student coordinator of the project.
During the development of the project, the student coordinator of the project participated as co-author and speaker in two papers presented at national and international conferences [14] [15]. Finally, an interview was held with the participants of the seedbed. They were asked questions related to the development of the project, the skills related to their academic or daily activity and their possible participation in future research projects.
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Skills
Extract of the interview Attention and listening capacity S1: "teamwork improved notoriously because by gaining a better understanding of the subject it was possible to optimize time and contributed with what was required". Self-regulation S2: "to be more meticulous, since it was an essential point to develop the project and being in suitable conditions for those directed, both at the level of organization and research was the most detailed to get the development of the project". Curiosity S3: "changed my way of looking at the research field since I was more curious and interested in looking for some sources of different texts in physics and on the web".
Personal and social responsibility S2: "Being present in the research field provides a high reinforcement to any prior knowledge. It is essential to be in constant research for the development of society, which these projects are effective whatever the area of development". S4: "I would like to continue participating in this type of projects to be able to improve all the information with new knowledge and tools that improve the teaching -learning process and achieving a well-educated society". Capacity for synthesis and argumentation S3: "The skill that I noticed I gained was the analysis and development of the information, allowing me to increase my knowledge and optimize the project, collecting useful information and developing questions". S1: "I was able to improve the ability to analyze each exercise before solving it, seeking to arrive at the result in an agile and secure way".
IV. CONCLUSIONS
The high motivation of the students to learn through the accomplishment of projects of collaborative form and making use of diverse technological tools goes of the hand of a very positive self-perception of the obtained learning. The students consider interesting what they have learned and would like to continue learning about the subject. The motivation and the academic success derive from the fact of proposing activities adapted to the interests of the students and that they assume responsibilities in the tasks, feeling protagonists [17] . The students confirm a high level of commitment, considering that they have read and concentrated a lot during the proposed activities, as well as they have created and shared information. In all these aspects coherence has been found between the opinion of the students and the teacher responsible for the development of the seed project.
The results obtained reiterate, not only the importance of students' motivation to achieve significant learning, but also the need for good planning and organization of tasks in projects.
The conclusions of other studies indicate that the design of projects requires an effort of planning and monitoring since the fact of creating a common space does not ensure either communication or collaboration. For this reason, it is important to consider the forms of monitoring and evaluation of the process very well.
In most of the research carried out on the subject [18] [19] the important role of the teacher for the good development of project-based learning has been highlighted, both to the relevant, authentic and motivating activities, leaving room for responsibility of students to make proposals as the process progresses, such as to guide in the completion of tasks, mark guidelines and phases, help students become aware of the process to be followed and the results achieved [20] .
Finally, we hope that this work contributes to the consolidation of project-based learning as an alternative to traditional teaching strategies, emphasizing the need to find new evaluation formulas in these methodological contexts that allow evaluating not only the results or products generated in the development of the project but also the processes, both external and internal, carried out by the working groups. For this, the participant observation by the teachers during the school activity can have a great relevance but they must also have valid and reliable instruments that allow them to know the point of view of their students in a rigorous way, for which they have contributed the "PEL evaluation scale by the students" as a very useful instrument in the professional performance of teachers who incorporate methodologies of project-based learning in their teaching practice.
